various environments were evaluated and recommendations made on the most suitable sheets for these environments. The results of this investigation will be invaluable to engineers, designers, Architects and builders.
EXPERIMENTAL PROCEDURES

Materials and Methods
Materials
Roofing Sheets
The roofing sheets were obtained from the open building materials market in Owerri, Imo State.
These were: (i) galvanized steel sheets,
(ii) Aluminum/ Zinc alloy (Cameroon roofing sheets), and (iii) Aluminum roofing sheet (Alumaco).They were all in the form of corrugated sheets.
Coupons Preparation
From each roofing sheets 60 coupons of dimensions 40mm x30mmx0.25mm were cut using a hacked saw. A hole of 3mm diameter was drilled on each coupon for suspension in the various environments. The chemical composition of the roofing sheets are given in Table 1 .
Table1. Chemical Composition of the Roofing Sheets
Roofing sheets
Elements (Wt%) 
Environments
Four environments were used during the study. These were: All linear measurements were made using a steel rule whilst all thicknesses were made using a dial Vernier caliper. The initial and final weights (W 1 and W 2 ) were obtained using an Analytical digital balance.
Corrosion Rates Measurement
The corrosion rates measurement of the roofing sheets in the various environments were carried out according to ( Ovri and Ofeke, 1998) using the relation:
Corrosion Rate (mpy) = 534W
DAT
Where W is the weight loss in mg, D is the density of the material Mg/m 3 A is the total surface area of material (m 2 ), T is the exposure time in days and mpy is millimeter per year.
Physical Examination of the Coupons
The roofing sheets coupons ' s surface were visually examined before and after immersion in the various environments with a view of identifying ):
(i) The type of substances clinging to the surface of the specimens,
(ii) The type of corrosion occurring, and (iii) Any changes in the colour of the specimens and the corrosion products.
EXPERIMENTS RESULTS AND DISCUSSION
Weight Loss of Corrosion Coupons
The weight loss of the corrosion coupons as a function of exposure time in the various environments are given in Table 2 and displayed in Figure 1 . From the Table and the plots, the weight loss for galvanized steel in H 2 S0 4 (Environment A) is not reported due to some observed inconsistencies. However, for the Aluminum/Zinc alloy (Cameroon zinc), it is observed that the weight loss increased with exposure time but decreased at the 28th day. The same observation also occurred with the Aluminum alloy, with a decreased in the weight loss at the 28th day .This behaviour is perhaps due to the high aluminum contents in these materials.
The weight loss in the simulated environment showed a linear increase with time for the galvanized steel, the aluminum/zinc alloy and the aluminum alloy. The synergistic effect of the combined acids is shown here. This environment is a replicate of the service condition of the roofing sheets. The result is in qualitative agreement with (Ovri and Iroh, 2013 and Abdulkarim et al, 2009).
Corrosion Rates in the Various Environments
The corrosion rates for the roofing sheets are given in Table 3 and displayed in Figure 2 . 
Table3. Corrosion Rates of the Roofing Sheet as a Function of Environment and Exposure Time (days).
Materials
. Galvanized Steel
The galvanized steel has the highest corrosion rate in the first week and this decreased in the second week and third week respectively, this is likely due to the result of passivation ). An 
increase in corrosion was observed in the fourth week (28 th day) and this may be as a result of depassivation, when the protective corrosion oxide is broken, that point becomes anodic to the entire structure with attendant increase in corrosion , Ovri, 1999 ).
Aluminum/Zinc Alloy (A)
The aluminum/ Zinc alloy showed an initial slow corrosion rate, this increased steadily during the second and the third weeks but a drastic decrease in the corrosion rate was observed in the fourth week. This behaviour is perhaps due to the protective action of the corrosion oxide. This observation is in agreement with previous report , Ovri, 1999 ).
Aluminum Alloy (A)
The aluminum alloy had the lowest initial corrosion in the first week and increased slightly during the second week and reached the highest during the third week and reduced drastically during the fourth week. This reaction is as a result of passivation (Ovri,1998 , Ovri,1999 . It is observed that the galvanized steel has the highest corrosion, followed by the aluminum/ zinc alloy and the aluminum alloy. It could therefore be concluded that the aluminum alloy has a better corrosion resistance in this environment.
0.5MHCL (B)
Galvanized Steel
The galvanized steel has the highest corrosion rate during the first week of exposure in this environment. This decreased with time till the fourth week when the least corrosion rate was observed. This corrosion reduction is due to the formation of the protective oxide formed on the structure, so long as this oxide is protective.
Aluminum/ Zinc Alloy
The initial corrosion is slightly lower than that of the galvanized steel. This decrease with time (second and third week) but slightly increase during the fourth week and this is due to depassivation of the protective corrosion oxide (Ovrl, 1999).
Aluminum Alloy(B)
The initial corrosion rate is also lower and steadily decreased with time. This decreased in corrosion is due in part to the protective corrosion product formed on the structure. It could be inferred that the aluminum alloy provides a better corrosion resistance in this environment, followed by the aluminum/ zinc alloy.
0.5 MHNO3 (C)
Galvanized Steel
The galvanized steel has a higher initial corrosion and increased during the second week and decreased during the third week due in part to passivation. The corrosion rate increased during the fourth week.
Aluminium/Zinc Alloy (C)
The corrosion rates increased during the first and second weeks but decreased in the second week due partly to passivation and increased in the 28 th day. This increase is probably due to the destruction of the protective oxide on the surface of the structure. This is in qualitative agreement with previous works ,Ovri,1999 ).
Aluminum Alloy (C)
The corrosion rates are generally lower than the aluminum/zinc and galvanized steel. The corrosion rate increased during the second week and decreased dramatically during the third week and increased during the fourth week. The aluminum alloy appeared to provide good corrosion resistance in this environment.
Simulated Environment
This environment provides a near condition in which the roofing sheets are used. The synergistic actions of the acids are shown here.
Galvanized Steel (D)
The corrosion of the galvanized steel is generally higher, decreasing with exposure times due perhaps to passivation effects. The galvanized steel is similar to the standard steel grade 1020 with a carbon content of about 0.0734%. This carbon content will give a purely ferritic structure with little pearlite. Ferrite is a very corrosive phase, and its present will act as an anode to the entire structure. This perhaps explained the high corrosion of the steel in this environment.
Aluminum/ Zinc Alloy (D)
The corrosion rates of the aluminum/ zinc alloy is essentially constant in this environment (the lowest being 3.10 and highest 3.18 mpy). This material has a high aluminum content of approximately 99.14% Al. With this high aluminum content coupled with the zinc coating, it is expected that this material would possess good corrosion resistance. Other materials present like silicon (0.0644%), manganese, chromium, titanium will improve corrosion resistance.
Aluminum Alloy (D)
The corrosion rates are given in Table 3 and displayed in Figure 2 , shows that the corrosion rates is generally lower and increased marginally with time. A slightly higher corrosion rate was obtained in the fourth week, which is likely due to depassivation (as a result of the breakdown of the protective corrosion oxide). The aluminum content of this material is lower than that of the aluminum/ zinc alloy (96.43%). The higher corrosion resistance of this material is perhaps due to the alloying elements present in this material which are generally higher than those of the aluminum/zinc alloy. The galvanized steel has higher corrosion, followed by the aluminum/zinc alloy and the aluminum alloy has the least corrosion in this medium. It would therefore be concluded that the aluminum alloy is the most suitable material for this environment.
PHYSICAL EXAMINATION RESULTS
The physical examination results are given in Table 4 and all the observed features for each material and environments are given. 
CONCLUSIONS
The following conclusions could be drawn from this investigation:
(1) Galvanized Steel, Aluminum/Zinc and Aluminum alloys had higher corrosion rates in the H 2 SO 4 evironment than in the HCL,HNO 3 and the simulated environments.
(2) Galvanized Steel corroded more in the simulated environment whilst the Aluminum alloy had the least corrosion followed by the Aluminum/Zinc alloy. The Aluminum alloy is preferred as the most suitable material for these environments.
(3) The Aluminum alloy appeared to be more corrosion resistant in all the environments investigated and it is therefore recommended for use in these environments.
(4) The Synergistic effects of mixing acids improved the corrosion resistance for the Aluminum/Zinc and the Aluminum alloys whilst the Galvanized steel corrosion rates were increased.
(5) The physical examination of the various roofing sheets showed that corrosion were more severe in galvanized steel in the H 2 SO 4 and HNO 3 and less for the simulated environment. localized pitting were observed for the Aluminum/Zinc and Aluminum alloys for the acids whilst a dull and grey deposits where found for the simulated environment.
